Federal regulations allow the waiver of consent for research when 3 conditions are met: The research involves no more than minimal risk to the subjects, the waiver or alteration will not adversely affect the rights and welfare of the subjects, and the research could not practicably be carried out without the waiver or alteration. It is often difficult to know whether a particular research protocol does or does not meet those requirements. In this Ethics Rounds, we present a protocol about which reasonable people disagree. We then ask leading researchers, clinicians, and bioethicists to analyze the protocol in light of the federal regulations and to decide whether they apply. Dalia Feltman is a neonatologist at Northshore Evanston Hospital. Thomas Wiswell is a neonatologist and clinical investigator at Florida Hospital in Orlando. He has studied different approaches to meconium aspiration. Mark Schreiner is an anesthesiologist and chair of the institutional review board (IRB) at Children' s Hospital of Philadelphia. Cody Arnold and Jon Tyson are neonatologists, and they and Susan Wootton are clinical researchers at University of Texas at Houston. John D. Lantos is director of the Children' s Mercy Hospital Bioethics Center.
THE CASE
You are on an IRB, and the following protocol is submitted:
Study question: For nonvigorous infants born with meconium-stained amniotic fluid (MSAF), is it preferable to intubate and suction before ventilating an infant or to stimulate the infant and encourage breathing without suctioning?
Background: Endotracheal suctioning of the nonvigorous infant born with MSAF is recommended by the American Academy of Pediatrics and American Heart Association Neonatal Resuscitation Program. However, there is strong evidence that, in many cases, fetal meconium is passed well before delivery and that intubation and suctioning does not clear the airway of meconium. A prospective randomized trial of 2000 apparently vigorous (heart rate .100 beats per minute, good respiratory effort, normal tone) meconiumstained neonates showed that there was no difference in outcome between intrapartum oropharyngeal and nasopharyngeal suctioning and expectant management. Researchers concluded that meconium aspiration syndrome (MAS) is usually the result of in utero aspiration of meconium-stained amniotic fluid and cannot be prevented by intrapartum or postnatal therapies. There remains a major question of whether the depressed meconiumstained infant benefits from intratracheal suctioning. This study aims to determine the risks and benefits of endotracheal suctioning for such infants.
Eligibility criteria: Term infants born with MSAF and deemed "depressed."
Study design: We will randomly assign infants to receive endotracheal suctioning via intubation versus no endotracheal suctioning.
Outcomes: Blood gas values in the first 24 hours of life, need for supplemental oxygen in the first 24 hours of life, need for noninvasive positive-pressure ventilation, need for mechanical ventilation, length of NICU stay, and hypoxic ischemic encephalopathy.
Informed consent: It would be impossible to get informed consent for this study because we usually do not know whether amniotic fluid is meconium stained until delivery. We propose to defer informed consent. We believe that there is genuine uncertainty about which treatment is best for these infants. The risks of not suctioning are that the infant will develop MAS. The risks of suctioning are that delayed resuscitation will lead to hypoxic-ischemic encephalopathy.
As an IRB member, would you vote to approve this study as written, approve with alternative to waiver of consent versus deferral of consent, or not approve even with consent?
Comments by Dr Susan Wootton, Dr Cody Arnold, and Dr Jon Tyson
This trial is needed for 3 reasons. First, the rationale for immediate tracheal suctioning is the assumption that severe MASresults frommeconiumaspirationat or shortly before birth. 1, 2 In fact, severe pulmonary artery hypertension in fatal MAS is associated with anatomic changes in pulmonary vessels likely to have developed well before birth.
Second, evenin expert hands, immediate tracheal suctioning may increase the likelihood of severe lung disease, brain damage, and death by intensifying the hypoxia, hypercapnia, acidosis, and pulmonary artery hypertension in these infants at birth. Physicians can optimize the risk/benefit ratio of tracheal suctioning by reserving it for infants intubated for resuscitation or mechanical ventilation and performing it only after they are well stabilized.
Finally, no randomized trial has demonstrated that suctioning any part of the airway before orafteran infant' s chest is delivered prevents or ameliorates MAS in vigorous or nonvigorous infants. [3] [4] [5] The presumed benefits of immediate tracheal suctioning are inferred from observational studies using historical controls reported in the 1970s. 6 The trial would be augmented if neurologic andpulmonary outcomesat2 years could be assessed. However, the trial would contribute valuable information even it is not feasible to perform this assessment or conduct a large trial. To obtain unbiased estimates of treatment effect, it is better to perform the largest feasible randomized trial than no trial at all. 7, 8 When consent cannot be reasonably obtained after birth, as in this case, IRBs may require antenatal consent. However, such a requirement would be ETHICS ROUNDS PEDIATRICS Volume 134, Number 5, November 2014misguided for this trial. First, it would result in underrepresentation of infants whose mothers have the least education, least prenatal care, most advanced labor at admission, worst pregnancy complications, or greatest problems with intrapartum care. Such selection bias can greatly increase the likelihood of missing important treatment benefits or hazards and reaching erroneous conclusions harmful to large numbers of future infants.
Second, antenatal consent would not be practicable. Because MSAF is often first identified shortly before delivery, a trial of reasonable length would require seeking consent from all women in labor at $35 weeks' gestation. Yet very few of them, #3% in a recent study, 9 deliver nonvigorous infants with MSAF. This approach to consent would impose unreasonable personnel time and cost per infant enrolled and intrude on many laboring women who would not need and may not want the information provided.
Third, seeking antenatal consent from all these women might be harmful, a legitimate concern 10,11 that IRBs would not ordinarily consider. Experimental studies in humans [12] [13] [14] and in nonhuman primates 15 indicate that greater anxiety during labor can increase maternal or neonatal complications. There is no reason to assume that adverse outcomes would not be increased by detailed risk disclosure about intubation, tracheal suctioning, and severe MAS to most or all laboring women at $35 weeks' gestation.
For all these reasons, requiring antenatal consent for this trial may be considered contrary to the ethical principles of respect for persons, beneficence, and nonmaleficence.
Waiver of consent (not "deferred consent") for this trial may be justified under federal regulations allowing waivers for minimal risk research in restricted circumstances. Some IRB members may assume that any trial in seriously ill patients involves more than minimal risk. However, the federal IRB guidebook defines risk as "the probability of harm or injury . . . occurring as a result of participation in a research study" (italics ours). 16 The Office for Human Research Protections recently emphasized that "the IRB should consider only those risks and benefits that may result from the research (as distinguished from risks and benefits of therapies subjects would receive even if not participating in the research)." 17 IRBs should assess risks from the best available evidence. As indicated earlier, the best evidence provides no basis to conclude that patient risk would be greater in this trial than with the immediate tracheal intubation and suctioning that is routinely provided.
Federal regulations specifically for emergency research consent waiver provide a strong and less contestable basis for approval. These regulations require that "the human subjects are in a life-threatening situation, available treatments are unproven or unsatisfactory, [and] the collection of valid scientific evidence . . . is necessary to determine the safety and effectiveness of particular interventions." 18 The proposed study meets these criteria: The subjects have an increased risk of death, the invasive emergency intervention under investigation is unproven, and valid scientific evidence to determine its safety and effectiveness is most likely to be collected in a proper randomized trial.
The parents should be asked to consent to the collection of outcome data, there should be oversight from a data and safety monitoring board, and there should be prior community disclosure and consultation. To meet these requirements the investigators might post information in prenatal clinic waiting areas and seek input from women attending these clinics, parents of highrisk infants attending neonatal follow-up clinics, or members of a parental advisory board for perinatal research in the study centers.
Antenatal consent is not practicable or appropriate for this important trial. As indicated earlier, waiver of consent is allowable under the federal regulations for emergency research consent if not also the regulations for minimal risk research.
This study highlights a very common situation. Many therapies, particularly emergency therapies, have never been rigorously studied. They may have little value or even be harmful.
Studies such as this ought to be encouraged. Current regulations are based on outdated and simplistic distinctions between research and practice 19, 20 and inadvertently discourage proper testing and encourage routine use of unproven therapies. [19] [20] [21] An approach to regulation and to informed consent based on whether there is foreseeable incremental risk over that in clinical practice will help foster a learning health care system to accelerate advances in patient care and outcomes. 22 
Comments by Dr Dalia Feltman and Dr Thomas Wiswell
We would analyze the issues in this case by focusing on 2 questions. First, is there clinical equipoise between the 2 treatments so that randomization is ethically defensible? Second, is waiver of consent the best approach to conducting this study?
Randomly assigning a subject to 1 of 2 treatments is considered morally acceptable if the treatments are believed equally effective or if there is not enough scientific evidence to prefer one to the other. Randomization is ethical if there is "honest, professional disagreement among expert clinicians about the preferred treatment." 23 That is the case here. As noted earlier, this study addresses an important scientific question. There is good reason to believe that at least some infants born with MSAF would be better off without immediate intubation and suctioning in the delivery room.
This situation is analogous to one that existed with regard to vigorous infants 20 years ago. Before a multicenter study by Wiswell et al 5 24 This study is designed to provide more information.
One could argue that endotracheal suctioning of a vigorous infant who has inhaled meconium while crying may not be effective, whereas a depressed infant may still benefit from removal of meconium before it moves to the lower respiratory tract. On the other hand, in utero aspiration of meconium might be what led to the newborn' s depressed state. In that case, postnatal endotracheal suctioning is unlikely to prevent respiratory complications. Furthermore, intubation entails risks such as laryngeal trauma and reflex bradycardia. Delaying resuscitation attempts while suctioning may compound the state that caused depression, possibly worsening hypoxic ischemic injury. Given these balanced risks and benefits, we believe that randomization is justified.
We now turn to the proposed consent waiver. We know that 2 previous randomized studies of interventions for newborns born with MSAF waived parental consent. That decision was based on the federal regulations, noted earlier, that allow waiver of informed consent if 4 criteria are met.
These 2 previous studies emphasized the value of testing common practices in defending consent waiver. According to Vain et al, "Use of unproven policies and practices should not be perpetuated and proper testing of emergency procedures will result in improved medical care." 3 Both studies led to changes in standard practices regarding newborns with MSAF. The proposed protocol carries no more risk to its subjects than did the previous protocols for which consent was waived. According to US Department of Health & Human Services regulations, "Minimal risk means that the probability and magnitude of harm or discomfort anticipated in the research are not greater in and of themselves than those ordinarily encountered in daily life or during the performance of routine physical or psychological examinations or tests." 18 Determining minimal risk for the "ordinary daily life" for the nonvigorous infant currently born with MSAF is problematic because by default this life starts with endotracheal intubation, which carries more than minimal risk. However, because random assignment to intubation or no intubation probably carries equal risk to the patient, we believe study enrollment carries no more than minimal risk compared with standard care.
As in the previous studies, the emergency nature of the detection MSAF and infant' s depressed state make traditional parental informed consent impossible. Recent neonatal trials with similar time constraints have sought antenatal consent, which causes problems. Rich et al 25 showed that such an approach was inefficient and led to selection bias. Investigators in 1 such study had to obtain consent from 5 times as many pregnant women as needed to enroll enough infants in the study. Those who did enroll were more likely to have had prenatal care and to have received antenatal steroids than those not enrolled, leading to decreased generalizability.
Institutional consent in lieu of parental informed consent with the opportunity for parents to opt out was used by Vohra and Reilly' s Vermont-Oxford Network Heat Loss Prevention Study. 26 The results are not yet published. A third approach is described by Allmark and Mason 27 in which participation in a hypothermia study was presented in a stepwise fashion to parents of children who might be eligible. Although their approach included traditional informed consent of a parent before randomization (afforded by the longer therapeutic window intrinsic to the cooling protocol), their process of continued engagement with the parents allowed people to drop out of the study at several points.
Proponents of waiving informed consent argue that a mother in the emergency situation of labor complicated by an urgent newborn condition is unable to give proper informed consent because of her physical and emotional distress. [28] [29] [30] Clearly, the issues surrounding emergency consent in the delivery room for a study on an unstable infant may preclude ideal parental informed consent. But we believe that some shared decision making is better than none. Allmark and Spedding 31 suggest that preserving societal respect for the family unit may be a more important goal of traditional parental consent than protecting the child from risks, because the latter task is shared by most research investigators and IRBs. Care must be taken to ensure that circumventing traditional parental consent does not erode parental trust in the medical team or in future neonatal research.
With these considerations in mind, we would allow waiver of parental consent to randomization. We suggest that, when possible (ie, when time and circumstances allow), parents be given an opportunity to opt out. This could be done by giving all laboring mothers who are admitted at $37 weeks some written information about the study.
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This information should include the study goals and an assessment of the risks and benefits. It should clearly explain that most infants will not be eligible for the study but that determination of eligibility cannot be determined before birth. At that point, parents will be asked only whether they want to opt out of the study. If they do not opt out, and if their infant meets enrollment criteria, then randomization will occur.
For those ultimately enrolled, debriefings must occur in person between parents and the treating physician, and more specific information with investigators' contact information should reiterate the parents' option to decline further participation (ie, information collection).
To inform future practices, we recommend a secondary analysis of parents' perspectives on this opt-out process.
Comments by Dr Mark S. Schreiner
The case study describes a randomized, double-blind clinical trial that compares 2 commonly used treatment approaches. This is an increasingly common scenario. Clinicians often must choose between treatment options based on bias, inadequate data, and anecdote rather than solid evidence. Comparative effectiveness research (CER) strives to compare treatments in common use where there is a lack of consensus about which is best. Considerable controversy exists about which risks should be taken into account when reviewing CER. [32] [33] [34] The federal requirements for approval are outlined in 45 Code of Federal Regulations (CFR) 46.111 and for this study Subpart D: Additional Protections for Research Involving Children as Subjects. 35 Rather than examining each regulatory requirement, I will focus only on the most controversial issues raised by this study, specifically the requirement for the research to minimize risk, the risk and benefit assessment, the determination of the appropriate Subpart D risk/benefit category, and finally the informed consent requirements.
DOES THE RESEARCH MINIMIZE RISKS BY USING SOUND SCIENTIFIC DESIGN?
To minimize risk, the research must use sound scientific design that does not unnecessarily expose subjects to risk. Based on the previous discussions, it is clear that the proposed trial meets the criteria for being scientifically sound.
ARE THE RISKS OF THE RESEARCH REASONABLE IN RELATION TO THE ANTICIPATED BENEFITS?
There is variability between IRBs in their assessment of risk, and the best approach for risk assessment for CER trials remains controversial. 36 My approach is to determine the level of risk associated with both treatment arms, ascertain whether the potential risks associated with the 2 treatment arms are identical (unlikely) or different, and then confirm that the risks and benefits are equivalent to those of care outside of the research.
In this study, both treatment arms use an approach that is part of the spectrum of usual clinical care of the meconiumstained newborn. However, the risks and benefits of the 2 treatment arms differ in important ways; those differences are the fundamental motivation for conducting the trial. If tracheal suctioning decreases the incidence of MAS, then as a group, those randomly assigned to receive tracheal suctioning via a tracheal tube will have a better outcome than those randomly assigned to supportive care. If tracheal suctioning is not superior, then the newborns randomly assigned to supportive care will not be at greater risk of MAS, and they also will not be exposed to the risks of laryngoscopy and the insertion of an oral tracheal tube. Tracheal suction involves passing a tube below the level of the larynx, a procedure that the US Food and Drug Administration (FDA) considers invasive (21 CFR 812.3[k] ). The potential harms that could result from laryngoscopy and tracheal intubation include trauma to the oropharynx, larynx, and trachea, cardiovascular instability (bradycardia and cardiac arrest), and hypoxia. 37 Although both treatment arms include the possibility of benefit, both also include the possibility of significant morbidity or even death, I must therefore conclude that the risks are greater than minimal. Concluding that the risks are greater than minimal greatly limits an IRB' s ability to waive the requirement for prospective informed consent.
DOES THE RESEARCH MEET FEDERAL REQUIREMENTS (SUBPART D) FOR PROTECTING CHILDREN AS RESEARCH SUBJECTS?
An IRB may approve research involving children, provided that it fits into 1 of 3 Subpart D risk/benefit categories. Assignment to a category depends on the level of risk research (minimal, greater than minimal, or a minor increase above minimal) and whether there is a prospect for direct benefit. Having concluded that the risks of the research are greater than minimal, the IRB would need to determine whether there was a prospect for direct benefit. Because there is no evidence to favor 1 arm over the other, both groups have a prospect for direct benefit, and that prospect is least as favorable as that of care available outside the research. Therefore, the study would be approvable under 45 CFR 46.405.
WILL INFORMED CONSENT BE OBTAINED AND DOCUMENTED FROM EACH PROSPECTIVE SUBJECT?
The investigators have proposed enrolling the newborns at the time of delivery and randomly assigning them to 1 of 2 treatment arms without obtaining consent. Waiver of the requirement for informed consent is possible only if the research entails risks that are not greater than minimal under the criteria of 45 CFR 46.116(d) or if the research qualifies for a waiver of the informed consent requirements under criteria outlined in the 1996 Office for Protection From Research Risks (OPRR) report "Informed Consent Requirements in Emergency Research" (referred to hereafter as 1996 OPRR requirements). 18 In my opinion, neither applies to this research. First, as I argued earlier, the risks of the research are greater than minimal, making waiver under x46.116(d) inappropriate. Minimal risk does not mean that the risks encountered in the research are equivalent to those encountered in clinical care. Minimal risk means that the risks of the study intervention are not greater than those encountered during routine examination or during daily life. Most interpret the risks of daily life to mean the daily life of a healthy individual in a safe environment. Second, the 1996 OPRR requirements for a waiver apply only to research that is either subject to FDA regulatory requirements or in situations where the subject is unable to consent and the legally authorized representative is not available. This study is not subject to FDA regulations, and the neonate's legally authorized representative will always be present in the delivery room.
CONCLUSIONS
Because the risks of the research are greater than minimal, the research is not subject to FDA regulations, and the research fails to meet the criteria for waiver under the 1996 OPRR requirements, I would not approve this trial unless there was a plan to obtain prospective informed consent. It is possible, even likely, that the feasibility of the trial could be affected by imposing the requirement of prospective informed consent. The investigators might be forced to abandon their plans for a clinical trial and substitute a less powerful alternative design, such as a large prospective cohort study.
Comments by Dr John D. Lantos
This proposed study highlights the special features of research to evaluate 2 approaches to treatment that are both in widespread use and about which experts disagree. This research differs from research that is designed to evaluate new therapies. If a study is testing a new therapy, then patients who choose not to enroll in the study know how they will be treated. They will receive the current standard therapy. In CER, by contrast, nonenrolled patients may get either of the therapies. Often, as in this case, we do not know the distribution of current practices. Thus, we do not know whether patients who are enrolled and randomly assigned would, on average, be treated similarly or differently than they would off protocol. Current regulations protect patients (and parents) from risks associated with research but expose many more patients to the comparable risks of idiosyncratic practice variation. Traditionally, however, the risks of practice variation have not been scrutinized or regulated as carefully as the risks of research. The level of risk in such research must be compared with the risk of prevailing practices to determine whether the research itself increases risk. As this discussion illustrates, people disagree about how such increments in risk ought to be assessed. Federal guidance is badly needed to resolve such controversies.
